Today, research and development (R&D) indices are significant criteria for the development of countries. Therefore, the objective of the present study was to investigate the role and position of research and development units in construction industry from the perspective of construction management. The study is a descriptive survey research. The statistical population comprised the elite members and experts of research and development working in this field who were 81 individuals in total. The study employed Cronbach's alpha to determine the reliability of the questionnaire. The study also exploited expert judgments of the elite members and experts of research and development in the construction industry to determine the validity of the questionnaire. For data analysis, the study deployed SPSS program. The findings reveal that the challenges existing in research and development centers are divided into the two groups of internal organizational problems and external organizational problems, and it is economically feasible to establish research and development units in the construction industry. In this regard, with a systematic view, the issue of research culture is proposed as the central point of the model.
INTRODUCTION
Today, considering the world's need to industrial competition, the producers and suppliers of goods and services are in a competition with their rivals. In this competition, the winners are those industries and countries which can have more efficient management, superior products, and more appropriate conditions. Whereas today the R & D indices are considered important criteria for the countries' development, and the developed countries highly value the innovation of young proficient individuals (Bosworth, 1993) . In most developing countries including Iran -this index constitutes an insignificant part of the GNP. On the other hand, one of the principal challenges which management will face in the next decade and at the beginning of the 21st century will be the development and increase of intellectual labourers at economic agencies (Salehi and Banisi, 1996) . International competitiveness of a modern economy is defined through its ability to produce, attract, and commercialize knowledge (Heininger, 1988) . Although this issue is not comprehensive, it has been proven that scientific and technological knowledge has a significant and valuable role in determining the countries' challenges in facing areas such as sustainable management, economic growth, health, and agricultural production, so much so that countries achieve their benefits form the research and development of foreign activates (Pery and Grinakar, 1994) . Today, the performance of R & D activities is not considered as costs. Rather, it is viewed as a sort of investment such that the amount of this investment at the level of agencies and at countries' national level is increasing daily, to the extent that the amount of investment in this area is an indicator for the development of agencies and countries in the world (Griliches, 1980) . In today's world, one of the challenges faced by the developing countries (including Iran) is to set in motion the wheels of growth and development. According to UNESCO's statistics, in 1990 , the developed countries enjoyed 95-97 percent and the developing countries 3-5 percent of the research budget in the world. The same investigation reveals that each dollar spent in research and development between 1970 and 1975 has an extra benefit of 3.80 dollars while, in Iran, this benefit was 0.395 percent for state institutes and 0.0044 percent of the production for non-state ones (Shahabadi, 2002) . Therefore, with the increase of population and the development of cities, new need are creates. Hence in order to provide these needs, attention must be paid to research and development in different areas. For this reason, investigation of the role and position of R & D units in the construction industry creates an unprecedented measure in the construction management and, by blending innovative and operational plans, new achievements can be made (Shebli, 1996) .
The conducting of broad research on the role and position of R & D units in the construction industry and awareness of their advantages and restrictions in this area and the publication of the research findings can not only help establish an information vacuum, but, by completing related studies and using these methods, continuous temporal and economic damages could also be prevented. Therefore, the present research has enough significance and necessity to be conducted. Hence, this research 
TITLE AND ABSTRACT BLOCK
Research and development is activity done to regularly increase scientific resources, technical knowledge, and the use of this knowledge in inventions and new functional plans. The process of research and development includes identification of requirements or talents; identification of thoughts; design, production, introduction, and release of a product or new technological system. UNESCO defines research and development as: any kind of coherent, creative activity to advance science and knowledge (including knowledge related to humans, culture, and society) and the use of this knowledge for new uses (McLaughlin, 1995) .
Types of research and development
In a report entitled measuring knowledge and technical activities, OECD institute classified R & D activities into the three categories of basic, applied, and developmental research.
Basic research: This research does not yield definite knowledge or a clear function. Rather, they offer new hypotheses, and general rules and theories. The findings resulting from such research are usually unchangeable and are published in scientific journals or are used by research centers. Basic research divides into the two subcategories of pure basic research and direct basic research (Northrup, 1998) .
Applied research: This type of research includes main investigations in order to obtain new knowledge and is basically done to achieve certain scientific objectives, applied discovery of research findings, or pre-made issues. Such research is mainly done by industries and lavatories of state institutes, as well as academic research systems (Behkish, 2002) . This type of research is mainly practical and applies basic and fundamental achievements (Ahmadi, 1998) .
Developmental research: This category of research is mainly based on existing knowledge and the use of scientific research and experiences and principally seeks to improve or produce new forms of substances, products, instruments and devices, services, systems, or methods, and to plan the development of the process and similar cases. This research is usually conducted by industries or state institutes, and receives 80 -90 % of the research budget of the industries and institutes (Gazrani, 1992) . All the three type of research are components of innovation process, and each stage serves as a source of knowledge and significant and valuable input -which is the origin of new ideasto enter the next stage.
RESEARCH QUESTIONS
The present 
METHODOLOGY
This study is applied research in terms of function and mixed (qualitative and quantitative) research in terms of the data collection method. The population is divided into two groups. One group comprises the elite members and experts working in the construction industry. In this regard, there were deep interviews with 12 experts. Besides, a focus group was formed based on the pertinence in technical, cultural, and commercial groups. The other group of the population comprises elite members, experts, and managers in the field of construction industry. The research tools comprise two structured questionnaires administered in the filed method. The sample size in the first questionnaire was taken as 44, and in the second questionnaire as 37 individuals. (Eq. 1 Cochran formula).
In the field research, by using the Cochran formula, the sample size was taken as 81 individuals. According to the quantitative data, the variance of the population was calculated by the SPSS program.
In order to increase the validity of the questionnaires, first they were distributed among 30 members of the population. Then, using the statistical and analytic results of the questionnaires, the elite members of industry and university professors confirmed their content validity.
This study employed Cronbach's alpha to measure the internal consistency of the measurement tool (e.g. the questionnaire). The Cronbach's alpha coefficient was calculated at 0.774 in the first questionnaire, and 0.712 in the second one. This indicates that the research questionnaires enjoy appropriate reliability and the results obtained from them are reliable.
Population of the first questionnaire: 
Findings of the quantitative stage of the research
Following the interviews with the elite members and experts in the construction industry and the conceptualization of the data of the interviews, two questions were posed. In this section, for research of usefulness and brevity, the final research findings in each stage are mentioned. H1= is the lack of optimality of managers of organizations working in the construction industry.
According to According to the results illustrated in Table 3 , the mean of the position of cultural structures in below the average level (3.542), and the significance level (p = 0.000 < 0.05) and the obtained statistic t (6.514) are greater than the t of the table (1.645). Hence H0 is rejected, and H1 -assuming that the position of cultural structures for establishing R & D units is at an optimal level-is accepted. According to the results presented in Table 4 , the presence of physical structures is above the mean level (3.782); the significance level (p = 0.000 < 0.05) and the obtained test statistic t (8.443) is greater than the t of the table (1.645). Therefore, H0 is rejected, and H1 assuming that the presence of physical structures for establishing R & D units in the construction industry is at an optimal level is accepted. Table 4 . Single-sample T-test related to the existence of physical structures
As revealed by Tables 2, 3 , and 4, the required readiness of the managers of the organizations working in the construction industry for establishing R & D units was not at an optimal level, but the impact of the existence of physical structures for R & D units in the construction industry and cultural structures was at an optimal level.
The second question: To what degree is the use of R & D units in the construction industry economically feasible?
To answer this questions, six components.
1. advancement of innovation in products 2. reduction of waste in products 3. expansion of the market for products 4. advancement of the quality of products 5. competitive power of products 6. increase of revenue from products' sales are taken into consideration.
To measure each of these six factors in the economic feasibility of the use of R & D units in the construction industry the single-sample T-test was conducted. If each of the six factors is above the optimal level, the use of R & D units in the construction industry is proven to be economically feasible.
To investigate the second question, 6 factors are investigated: 1. Advancement of innovation in products 2. reduction of waste in products 3. Expansion of the market for products 4. Advancement of the quality of products 5. Competitive power of products 6. Increase of revenue from products' sales For each of the above factors, the following statistical test is taken into consideration: 3 : 2, 3, 4, 5, 6 H0 = optimality of the six components of economic feasibility (advancement of innovation in products, reduction of waste in products, expansion of the market for products, advancement of the quality of products, competitive power of products, increase of revenue from products' sales) of the use of R & D units in the construction industry. H1 = non-optimality of the six components of economic feasibility (advancement of innovation in products, reduction of waste in products, expansion of the market for products, advancement of the quality of products, competitive power of products, increase of revenue from products' sales) of the use of R & D units in the construction industry.
According to Table 5 , the mean of advancement on innovation factor in products is above the average level (3.581); the significance level (p = 0.000 < 0.05) as the obtained statistic t (4.897) are greater than the t of the table (1.645). Therefore, H0 is rejected and H1 assuming that research and development increases innovation in products is proven. Besides, according to the findings, the mean of expansion of the market for products factor is above the average level (3.547); the significance level (p = 0.000 < 0.05) and the obtained statistic t (4.795) are greater than the t of the table (1.645). Therefore, H0 is rejected and H1 assuming that research and development increases the market for products in the domain of construction industry is proven. Also, the mean of reduction of waste in products factor is above the average level (3.497); the significance level (p = 0.000 < 0.05) and the obtained statistic t (4.147) are greater than the t of the table (1.645). Therefore, H0 is rejected and H1 assuming that research and development leads to a reduction in product waste in the domain of construction industry is proven. The findings also demonstrate that the mean of advancement of products quality factor is above the average level (3.533); the significance level (p=0.000<0.05) and the obtained statistic t (4.199) are greater than the t of the table (1.645). Therefore, H0 is rejected and H1 assuming that research and development leads to the advancement of products' quality in the domain of construction industry is proven.
In addition, the mean of products' competitiveness factor is above the average level (3.673); the significance level (p = 0.000 < 0.05) and the obtained statistic t (5.350) are greater than the t of the table (1.645). Therefore, H0 is rejected and H1 assuming that research and development leads the products' competitiveness in the domain of construction industry is proven. Also, according to the findings, the mean of increase of 
Prioritization of components of the effect of the establishment of R & D units on the construction industry
In order to prioritize the components of the effect of the establishment of R & D units on the construction industry, Friedman test is employed. Table 6 illustrates the results of this test. Table 6 . Prioritization of factors of the effect of establishment of R & D units on the construction industry According to Table 6 , the components of the effect of the establishment of R & D units on the construction industry as prioritized as follows: 1. presence of physical structures, 2. the position of cultural structures, and 3. managers' readiness.
Prioritization of the components of the economic feasibility of the establishment of R & D units in the construction industry
In order to prioritize the components of the economic feasibility of the establishment of R & D units in the construction industry, Friedman test is employed. Table 7 illustrates the results of this test. According to Table 7 , the components of economic feasibility of establishment of R & D units in construction industry are prioritized as follows: 1.increase of revenue from products, 2. products' competitiveness, 3.increase of innovation in products, 4. expansion of market for products, 5. advancement of the quality of products, and 6. reduction of product wastes.
RESEARCH QUESTIONS
Statistical investigation and analysis of the questionnaires point to some conclusions regarding the effect of the establishment of R & D units in organizations and corporations working in the field of construction industry, and the obstacles on their way. After investigation of the questions of this questionnaire, the challenges existing in research and development centers can be classified into the two categories of internal organizational problems and external organizational problems. Internal organizational problems include challenges such as shortage of facilities and manpower, official and financial problems (such as lack of financial independence, official bureaucracy, et.), and problems and challenges related to the researchers. External organizational problems include difficulties such as communicative problems of research and development centers with other sections, and issues related to the position of research and development in the society. Also, the results showed that establishment of R & D units in the construction industry is economically feasible, and the position of cultural structures and existence of physical structures for R & D units in the construction industry is effective. In this regard, with a systematic view, the issue of research culture is proposed as the central point of the model, and other issues are arranged in order of priority. In fact, it could be inferred that research culture can be defined as the sum of all factors related to research. In other words, as shown in Figure 1 , research culture is the principal challenge to research in the developing countries. Figure 1 . Research culture, a title for all problems related to research
As inferred form Figure 1 , all factors and activities related to culture have a direct relation to research culture. This means that in order to advance research and science production the greatest attention must be paid to the advancement of research culture. Of course the relation of other factors to one another is important, too. The importance of research culture could perhaps be systematically shown as in Figure 2 . This figure shows that the research culture is the pivot of a country's development. Therefore, attention must be aid to this issue in order to solve the problems and challenges to research and development in Iran.
Figure 2. Systematic view of research: research culture, the pivot of the country's development
